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Introduction
The recent U.S. subprime crisis and the subsequent European sovereign debt crisis have had adverse consequences for sovereign borrowers around the world. Spreads on credit default swaps (CDS) written on sovereign names rose sharply and simultaneously, especially at the time of the Lehman default in September 2008 and again during the height of the Eurozone debt crisis in late 2011. This study seeks to examine the risk transmission mechanisms by which such credit crises spread to sovereign borrowers around the world. To do so, we distinguish between the "fast-and-furious" contagion mechanism and the "slow-burn" risk spillover mechanism, to use the adjectives applied by Kaminsky, Reinhart and Vegh (2003) to contagion and protracted spillover effects.
The literature distinguishes between two types of cross-border propagation of financial crises which are consistent with these two risk transmission mechanisms. Forbes and Rigobon (2002) see a contagion mechanism in which the realization of a shock to one country triggers a cascade of adverse reactions in other countries. Alternatively, Adrian and Brunnermeir (2011) and Ang and Longstaff (2013) amongst others focus on the contemporaneous effects across countries in response to major common shocks which lead to systemic risks. Bekaert et al. (2014) associate both mechanisms with financial crises. In this paper we examine both of these channels, using sovereign credit events to analyze the contagion channel and factor analysis to analyze the common shock channel. The latter leads to a risk spillover interpretation as we show that common risk factors load significantly on country-specific sovereign credit events and the effects were magnified during the European Sovereign Debt
Crisis.
The growing empirical literature on the determinants of sovereign credit spreads suggests that after controlling for common global shocks, sovereign default risk is related to country fundamentals (Hilscher and Nosbusch, 2010; Chiarella et al., 2015) . It has been recognized that adverse economic fundamentals in individual countries have played a significant role during the European sovereign debt crisis (Caceres et al., 2010; Arghyrou and Kontonikas, 2012; Mink and De Haan, 2013) and this has been referred to as "wake up calls" or fundamental contagion. However, recent research also supports a role for regional contagion or cross-country links that are somewhat divorced from country-specific fundamentals. Such contagion seems to stem in part from correlated investor sentiment across the Eurozone (Beirne and Fratzscher, 2013; Beetsma et al., 2013; Chiarella et al., 2015; De Grauwe and Ji, 2013) . Aizenman, Hutchison and Jinjarak (2013) , De Grauwe and Ji (2013) and Fuertes, Kalotychou and Saka (2015) show that in 2010 Eurozone periphery CDS spreads were higher than those of non-Euro countries with similar fundamentals, suggesting a role for contagious pessimism and self-fulfilling dynamics of panic and fear leading to the European sovereign debt crisis. Aizenman, Hutchison and Jinjarak (2013) provides as an alternative explanation based on the effect of expectations on future fundamentals, which were expected to worsen due to the adjustment challenges faced. In another vein, Dieckmann and Plank (2012) and Brutti and Saure (2015) document risk transfers due to the exposures of national banking sectors to bad credit stemming from the US sub-prime and European sovereign debt sectors and the widespread expectation of government bailouts across multiple countries.
A parallel literature argues that sovereign credit spreads exhibit a strong degree of commonality that is unrelated to correlations in fundamentals. Instead the commonality can be traced to global financial market factors (for example, Ang and Longstaff, 2013; Geyer, Kossmeier and Pichler, 2004; Longstaff et al., 2011; Dieckmann and Plank, 2012; Mauro, Sussman and Yafeh, 2002) . In particular, Longstaff et al. (2011) show that sovereign CDS spreads are explained and predicted by US equity returns, equity market implied volatilities and bond market risk premia. Remolona, Scatigna and Wu (2008) and Chiarella et al. (2015) decompose the pricing of sovereign CDS contracts into what is attributed to fundamentals and what is due to non-fundamental forces like investor risk aversion and price momentum, with the latter components consistently accounting for the larger part of CDS spreads.
Nonetheless, much of the focus in the literature has been on finding the determinants that explain credit spreads at the country level but not on the common pricing kernel for sovereign credit risks.
Our study speaks to the literature on cross-border sovereign risk propagation by exploring both the time dimension and the cross-country dimension of this phenomenon. We investigate the time dimension by distinguishing between "fast-and-furious" contagion and the subsequent "slow-burn" spillover effects that are found to arise from increasing common risks. We explore the cross-country dimension by distinguishing between regional risk propagation and global risk propagation. Furthermore, we investigate the driving forces behind these two major risk transmission channels in the international sovereign debt market.
To this end, we first use an event study approach to investigate the immediate impact of important sovereign credit events on other sovereign borrowers as reflected in extraordinary jumps in CDS spreads. 1 This immediate impact is what we call "fast-and-furious" contagion.
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We specifically examine the geographical reach of such contagion over our sample period.
Does it tend to be contained within the region where the shock first occurs or does it often have widespread global consequences?
1 In recent work on measuring systemic risk within financial systems, Rodriguez-Moreno and Peria (2013) compare two groups of macro-based and micro-based measures and for both groups they find that measures based on market-determined credit default swap (CDS) spreads performed better and are more straightforward to use than alternative measures. 2 There is a vast literature linking the financial crises that occurred in the 1990s and early 2000s to past episodes of financial contagion. See for example, Bae, Karolyi and Stulz (2003) , Forbes and Rigobon (2002) , Kaminsky and Reinhart (2000) and Kaminsky, Reinhart and Vegh (2003) .
Second, we extract multiple global sovereign risk factors from the variance structure of CDS spread movements and estimate a multi-factor pricing model for our sample of 67 sovereign borrowers from five geographical regions around the world. The effect of credit events on individual sovereign spreads through the common global risk factors and regional risk factors is what we collectively interpret as "slow-burn" risk spillover effects. According to Kaminsky, Reinhart and Vegh (2003) , these credit events pose shocks that may have gradual and protracted manifestations in the build-up of shared risks that could cumulatively impose major economic consequences. It is important to have an improved understanding of these risk transmission channels underpinning sovereign credit contagion.
Our analytical framework facilitates the testing of three related hypotheses. First, we hypothesise that contagion in the international sovereign debt market has an important geographical bias in that the effects are significantly more intense within regions than globally. This explains why De Grauwe and Ji (2013) find geographic clustering in spread changes that cannot be fully explained by fundamentals. The second hypothesis is that these region-specific episodes of sovereign credit contagion serve to gradually heighten global and regional risks. Third, these risk spillover effects can be reinforced by deteriorating economic fundamentals and/or global financial market forces.
Using a global sample of daily sovereign CDS spreads over 2002 to 2013, we find strong evidence of intra-regional credit contagion stemming from specific sovereign credit events.
Occasionally credit events do lead to global contagion but "fast and furious" contagion appears to be by and large, a regional phenomenon. We find these episodes of regional contagion to be concentrated during [2002] [2003] in Latin America with the onset of the Argentinian debt crisis and at the height of the more recent Eurozone sovereign debt crisis.
The common global risk factors all increased progressively leading up to the European debt crisis coinciding with the increased sovereign credit contagion. This is consistent with a mechanism for global spillover effects or common clustering of shocks, which escalates systematic sovereign credit risk.
We find that the global risk factors are predominantly driven by variables that tend to reflect global investor risk appetites and global indebtedness. On the other hand, the regional risk factors depend more on the fundamentals of all countries within the region. A deterioration in economic fundamentals captured by rising debt to GDP levels and downgrades in sovereign credit ratings increase regional sovereign credit risks.
The remainder of the paper is organized as follows. Section 2 describes the sovereign CDS data used. Section 3 introduces our methodological framework whilst Section 4 discusses the nature of sovereign credit contagion. Finally, Section 5 provides concluding remarks and some policy implications.
Data
The credit default swap (CDS) data used in this study are sourced from the Markit database.
3 Specifically, they are daily closing CDS spreads (ask prices) on five-year CDS contracts for 67 sovereign borrowers in five geographical regions. We use CDS spreads from the 5-year maturity segment as this is deemed to be the most actively traded of all maturities (Pan and Singleton, 2008) . The sample of sovereigns is shown in Appendix [Insert Table 1 here]
Empirical Methodology
Our empirical analysis of systemic risk in the international sovereign debt market is divided into two main parts. The first part focuses on measuring the geographical extent of "fast-andfurious" contagion and determining whether it tends to be regional or global in nature. The second part focuses on measuring "slow-burn" global spillover effects.
Measuring "fast-and-furious" contagion
We measure the geographical extent of contagion using an event study approach. First, we identify sovereign credit events in each of our five geographical regions (outside of North America). 4 We follow the approach of Jorion and Zhang (2007) , who measure contagion in the US corporate debt market by relying on extreme jumps in CDS spreads to identify credit events. In our case, we define a regional sovereign credit event as the case where Having identified the events, we construct for each event two sovereign credit portfolios, a regional portfolio and a global one. The regional portfolio is an equally weighted portfolio of CDS contracts for all the sovereign borrowers in the region in which the event took place (excluding the event country). The global portfolio is an equally weighted portfolio of CDS contracts for the United States and all the other sovereign borrowers in the four regions outside the one in which the event took place. We then measure CDS portfolio returns for various narrow time windows around each event. We look at the one-day return on each portfolio for each day starting with the second day before the event and ending with the second day after the event and also multi-day cumulative portfolio returns within this 5-day window of each credit event.
In the case of the regional portfolio, for each day t in the event window [t 1 , t 2 ] we construct the cross-sectional Average CDS Spread Change Index (ACDXC) as
where CDXC is the change in the regional CDS portfolio spread and N = 89 credit events.
We then compute the Cumulative Average CDXC (CACDXC) over the event window as
In order to circumvent biases in the variance estimation caused by ignoring cross-sectiondependence we adopt the portfolio time series approach advocated by Brown and Warner (1980) . Thus, we control for cross-sectional dependence induced by possible event clustering
by computing the variance of the average CDS spread change across events,
, over the 60-day pre-event window [-70, -11] . In this framework, the event-day corrected (for
and the corresponding t-statistic for the Cumulative Average CDXC over [t 1 , t 2 ] is
Similarly, to assess the international reach of regional sovereign credit events we evaluate of the effects on the global portfolio around each sovereign credit event by conducting the above calculation using changes in CDS spreads for the United States and for other sovereign borrowers in regions outside that of the credit event. We also report measures of regional responses that are adjusted for global credit risk levels by computing the risk-adjusted spread change of each sovereign in excess of spread changes in the global CDS portfolio (as defined for the global contagion analysis).
Measuring "slow-burn" spillover effects
The second part of our analysis focuses on measuring spillover effects across international debt markets. We first extract multiple underlying common global risk factors based on a Then we estimate a multifactor asset pricing model for the whole cross-section of sovereigns in our sample and treat the residuals as country-specific idiosyncratic risks. These countryspecific risks are those that are not explained by the global risk factors. Hence, we compute the equally-weighted averages of these country-specific risks for sample countries within regional portfolios to generate the regional risk factors. Within a regional portfolio, the country-specific risks are diversified away, leaving only the common region-specific risk component.
Our approach captures the main sources of common global risks in the international sovereign debt market as well as the sources of region-specific risks. This allows us to consider whether sovereign credit events load on and thus works to affect the multiple global risk factors or regional risk factor driving spread changes. An analysis of the global and regional risk factors underpinning spread movements provides a different perspective on the commonalities in the dynamics of sovereign CDS spreads compared to the systemic risk measure based on default intensities implied from a term structure of sovereign CDS spreads (Ang and Longstaff, 2013) . The advantage of our factor-based approach is that it is not benchmarked on individual major world economies like the U.S. and Germany and provide a more comprehensive picture on the different sources of risk within the global sovereign credit market over time. This allows us to assess the specific risk channels through which sovereign credit events affect multiple countries during episodes of sovereign credit contagion.
To extract the global risk factors, we follow the dynamic factor approach proposed by all European debt markets (Beirne and Fratzscher, 2013; Kalbaska and Gatkowski, 2012) .
Hence, we also account for regional risk to aid our investigation into global credit risk spillovers.
Our regional risk factor is computed by taking the cross-sectional average of the estimated residuals obtained from equation (6) for countries within specific regions:
where _ , is the regional sovereign risk factor for all countries i = 1,…, N within a given geographical region j ϵ {LA, EU, EEU, MENA, AP} at time t.
Determinants of global and regional spillovers
In the final part of our empirical analyses, we explore the mechanisms behind the global and regional spillover of sovereign credit risk by looking separately at the behaviour of: 1) the individual global sovereign risk factors and 2) the regional risk factors. Since there are a large number of variables that could be potentially related to sovereign credit risk, we rely on prior research on sovereign credit risk to narrow down our selection of determinants (Ang and Working Paper No.07/2014 Longstaff, 2013; Longstaff et al., 2011) . We focus on a parsimonious set of financial variables and economic fundamentals for explaining separately the two underlying risk channels through which sovereign credit risk can spread to multiple countries. These variables are described below.
The time series regressions that we estimate are of the form: However, only the latter are used to explain regional sovereign risks given that global financial market forces are by definition more relevant for global sovereign risks.
In our set of global market variables, we have the following: returns on the S&P 500 stock market index (Stock_return) which serves as a broad indicator on global financial conditions; the change in the VIX, the implied volatility index on the S&P 500 (VIX), serves as a proxy for global risk appetite; and the CDX North American Investment Grade index of CDS spreads (Corp_Sprds) is included to capture corporate credit conditions. These global financial market variables have been shown to account for much of the commonalities in sovereign CDS spread movements internationally (Ang and Longstaff (2013) and Longstaff et al. (2011)).
For the set of economic fundamentals, we focus on two variables that indicate the ability of a sovereign to service and repay its foreign debt. Our first variable is based on sovereign credit ratings assigned by the three major international credit rating agencies -Standard and Poors, Moodys Investor Services and Fitch Ratings -and we take the average changes in sovereign ratings across rating agencies (Sov_rating_chg). The sovereign credit ratings on long-term sovereign debt denominated in foreign currencies are first converted into linear scores following the approach of Gande and Parsley (2005) . Ismailescu and Kazemi (2010) previously documented that sovereign CDS spreads react significantly to changes in sovereign credit ratings. For our second variable, we consider the ratio of Debt to GDP (Debt_GDP) to account for the relationship between a country's level of indebtedness relative to the size of its economy and its ability to service its financial obligations (Reinhart and Rogoff, 2010) . When we conduct the risk spillover analysis at the regional level using time series regressions, we take the average of the above variables across all countries within each regional group. However, to assess the global risk spillovers we take averages of these country-specific variables across all countries in our global sample.
Lastly, we construct a variable of special interest. This variable is a credit event indicator (Reg_creditevent) that takes a value of one when there is a regional sovereign credit event as defined by equation (1). Our a priori assumption is that episodes of intra-regional credit contagion would spillover over a longer period to affect multiple countries' sovereign credit market either through the global sovereign risk factor or the regional sovereign risk factor over time. To understand the spillover effects beyond the region of origin, we also examine a global indicator, Other_ creditevent, which indicates whether a credit event has taken place in one of the other four (non-North American) regions in the sample. We expect the Other_creditevent variable to be generally less important than the region-specific ones in affecting the regional risk spillovers within geographical regions.
The data for these variables are obtained from the Bloomberg system and Thomson Reuters
Datastream. The only exception is the gross level of general government debt to GDP, which is obtained from the International Monetary Fund's World Economic Outlook database.
Main Findings

Fast-and-furious contagion: regional and global
The sovereign credit events detected in each sample year are shown in The event study on regional sovereign credit portfolios shows that sovereign credit events have immediate and significant effects on other sovereigns within the same geographical region. These results are presented in Table 3 however, reinforces the effect on the event day, leading to an average cumulative impact of 32 basis points over the three-day window [0, 2]. These regional credit portfolio reactions are all highly significant at the 1% level. In addition, there are no significant reactions prior to the events, which suggest that sovereign credit events tended not to be anticipated. These results vindicate a form of contagion that is indeed "fast and furious" as characterized by Kaminsky, Reinhart and Vegh (2003) .
The same-day contagion results remain robust for the more recent crisis sub-periods of 2007-2013 and 2009-2013, during Lastly, the event study results show a credit contagion effect that is larger in magnitude over the full sample than in the recent sub-sample periods for post-GFC and post-EDC. This is an artefact of the lower CDS spreads in the European region where the latter credit events are concentrated and does not go to suggest that the earlier crises in Latin America and East Asia were economically more significant.
[Insert Table 3 here]
With respect to the global portfolio, the results suggest that credit contagion often spreads beyond the regional bounds of the credit event, although the effect is not as strong as that on the region of origin. Panel B of Table 3 presents these results. Similar to the regional results, there is no evidence of any anticipation of the event. As before the same-day reaction (t=0) is the strongest, however it is the only day that is statistically significant even for the full sample period. This same-day reaction of the global portfolio averages 6 basis points, which is only about a quarter of the size of the reaction of the regional portfolio. The immediate global response from credit events is surprisingly weak during the European debt crisis subperiod indicating this was largely a region specific concern. The average impact during the 2009-2013 sub-period was only 3 basis points, statistically significant at the 10% level.
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Finally, Panel C of Table 3 reports the results of the regional analysis after adjusting the reaction of the regional credit portfolio for the global change in credit risk. The results are qualitatively similar to those shown in Panel A. The regional effects remain strongly significant even after adjusting for global credit risk levels. This is particularly the case for the event day, for which the regional response to sovereign credit events is 20 basis points over the full sample and about 7 or 8 basis points in the recent sub-sample crisis periods.
The slow-burn global spillover of sovereign risk
To understand the slow-burn global spillover of sovereign credit risk, we look at the two main sources of systematic risk behind the comovement of sovereign CDS spreads, namely, changes in the global risk factor and changes in the regional risk factors which market participants are exposed to. We then analyze separately the impact of sovereign credit events on these two risk transmission channels.
A first look at the global risk factors
We start by looking at the behaviour of the predominant global sovereign risk factors over our full sample period. The peaks in global sovereign risk cycles have coincided with the occurrence of sovereign credit events. As can be seen in Figure 2 immediately followed Lehman Brother's Bankruptcy. This is also a period that coincides with the high concentration of sovereign credit events identified from our event study.
[Insert Figure 2] Global sovereign credit risk levels particularly that captured by PC4, remained relatively elevated, albeit lower than the peak, marking the onset of the entire [2008] [2009] [2010] [2011] [2012] [2013] Table B ). Hence, we conduct parallel regression analyses on the variations in the global risk factor to provide a more complete investigation on the contagious spread of the countryspecific sovereign credit events that have already been identified. Table 4 provides the summary statistics of the first ten principal components representing time-varying global sovereign risk factors.
[Insert Table 4] In Table 4 , it can be observed that the first four global sovereign risk factors are the highest on average with means ranging from 132.05 bps (PC3) to 806.59 bps (PC4) and also vary the most with standard deviations ranging from 80.33 bps (for PC3) to 603.37 bps (for PC1).
We expect these first few global risk factors would relate most closely to the spread jumps underpinning the credit events that we have identified. We formally test this in subsequent regression analyses.
A first look at the regional risk factors
We now turn to the other common risk factor that is likely to affect sovereign credit spreads across countries, namely regional sovereign risk (Region_risk). Recall that our estimates of the time-variations in region-specific sovereign risks are based on the cross-sectional averages of the residual risks from our country-level multi-factor asset pricing models shown in equation (6). Table 5 provides the summary statistics of these regional risk factors, and Figure 3 shows their dynamics.
[Insert Figure 3 ] & [Insert Table 5] In Table 5 , it can be observed that the regional risk factors are on average very close to zero as they are estimated as the cross-sectional averages of residual (idiosyncratic) risks for countries within geographical regions. We find that the Asia-Pacific region is perhaps the least globally integrated with other sovereign debt markets in the world as the mean regional risk is the largest in magnitude at -0.093 bps corroborating with the low correlation in sovereign risks previously documented for Asia with the rest of the world by Remolona, Scatigna and Wu (2008) . Furthermore, we find that regional risk factors for Latin America and Western Europe have been the most volatile with the standard deviations of 15.64 bps and 13.90 bps, respectively consistent with the distinct clustering of regional risks shown in Figure 3 during the Latin American debt crises in the early 2000s and in 2011 during the most recent European sovereign debt crisis. These episodes of regional risk clustering correspond closely to the timing of spread jumps underpinning the credit events that we have identified. We formally test this in subsequent regression analyses.
Explaining the sovereign risk spillover channels
Can we explain what lies behind the global risk factors and the regional risk factors for different sovereign borrowers? Bekaert, Hodrick and Zhang (2009) 
Do credit events affect the global risk factors?
We turn first to the global risk factors. In Table 6 , we report time-series regression results for the first five principal components previously extracted to represent the most dominant global sovereign risk factors as dependent variables in equation (8). 9 To examine whether countryspecific credit events may have global spillover effects, we regress each common global risk factor on the credit event indicator (Creditevent) which takes on a value of 1 in the periods when there are credit events in any of the sampled countries and zero otherwise and also its interaction with a time dummy marking the European debt crisis (EU_crisis). We also control for a set of global financial market and economic fundamental variables. Specifically, we 9 We only report the regression estimates for the first five PCs as they already account for 86.4% of cumulative eigenvalues. We do not find the sovereign credit events have a significant loading on subsequent PCs. Results are available upon request.
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capture global financial market performance using U.S. stock market index returns on the S&P 500 (Stock_return) and changes in its implied volatility index (VIX) and corporate credit risk conditions, measured as changes in the CDX Investment Grade corporate CDS index. Macroeconomic fundamentals are proxied by sovereign credit rating changes and by debt to GDP levels both computed as averages for all countries.
[Insert Table 6] We highlight four main results. Firstly, prior to the Eurozone sovereign debt crisis, countryspecific credit events were inversely related to global sovereign risks as they presented diversification benefits that reduced the global sovereign credit portfolio risks. Changes in individual country sovereign CDS spreads that are idiosyncratic in nature and are not correlated with other sovereign obligors' CDS spread movements present an effective riskreduction benefit for the global portfolio of sovereign CDS. This is evident in the significant and negative effect of the creditevent variable on PC1 and PC5. The estimated coefficients indicate that when there is a significant country-specific credit event, global risk falls by between 24.7 and 46.3 basis points.
Secondly and most strikingly, during the Eurozone debt crisis, interaction terms for the credit events exerted significant protracted risk spillover effects and worked to heighten the global sovereign risks contributed by PC1, PC2 and PC5 in the order of 58.4, 41.9 and 27.5 bps,
respectively. This indicates that global risk spillovers became a new risk transmission channel in the Eurozone debt crisis and was the mechanism through which European troubles spread around the global financial system. We note that the EU crisis loads significantly on all PCs shown in Table 6 . Taken together, the first two results suggest that sovereign credit events are usually harmless if they occur sporadically in isolation. However, during the EU crisis, when these credit events became clustered closely together, they rapidly spilled over and contributed to the global sovereign risk transmission channel and the debt crisis quickly became a global fiasco.
Thirdly, the global risk factors are all heavily influenced by U.S. financial market variables. (2012)).
Finally, we find that the dominant global risk factors load heavily on debt to GDP levels across all sample countries. PC3 is the only global risk factor that loads significantly onto sovereign credit rating changes. However the effect is economically small as a single notch increase in average sovereign credit ratings reduces global risk by 9 bps. This suggests that common global movements in sovereign credit spreads predominantly reflect global risk appetites and a wake up to indebtedness around the world. This is consistent with the findings of Ang and Longstaff (2013) and Longstaff et al. (2011) and the recent work of Rey (2015) revealing that the pattern of capital flows follows a global financial cycle which is synchronized with fluctuations in world market risk aversion and uncertainty as proxied by the VIX. The strong loading on debt to GDP levels resounds strongly with the debt threshold effects highlighted by Reinhart and Rogoff (2010) .
Do credit events affect the regional risk factors?
We now turn to assess what determines the variations in the regional risk factors. In Table 7, we report time-series regressions for explaining different regions' own sovereign risk, as captured by the cross-sectional average of estimated residuals for countries within geographical regions. As expected, credit events that take place outside the specific region (Other_ creditevent) have insignificant impacts on the regional risk factors whilst intraregional credit events usually have consistently positive spillover effects on neighboring countries within the same region. Intra-regional contagion is stronger within the Asia-Pacific and Latin America suggesting greater regional integration in these sovereign credit markets.
Sovereign credit shocks within these two regions are the most economically significant and work to increase regional risks in the Asia-Pacific by 50.1 bps and across Latin America by 44.1 bps, respectively. Interestingly, cross-regional credit contagion remained insignificant even during the EU debt crisis, based on the interactions between other_creditevent and the EU crisis indicator variables. The EU debt crisis has increased regional risk in Western Europe by 9.87 bps over other periods in our full sample. Thus, whilst there is usually a clear distinction between the influence of credit events on the global risk factors and regional risk factors as risk spillover mechanisms, in the recent European sovereign debt crisis both became additional channels of sovereign credit contagion within Europe and globally.
However, the Asia-Pacific sovereign credit markets are unique in that during the European debt crisis their region-specific credit events had a lesser impact on increasing regional risk with a combined impact of 17 bps compared to the usual 50 bps suggesting that sovereigns in the Asia-Pacific were perceived to be relatively less risky and a safer bet during the European debt crisis.
[Insert In regressions for explaining the time-variations in regional risk factors, only economic fundamentals that are specific to countries within geographical regions are averaged and used as controls. We find that both Sov_rating_chg and Debt_GDP tend to exert significant influence on regional risk factors and they enter with the expected negative and positive signs, respectively. Sovereign creditworthiness assessed by credit rating agencies and reflected in sovereign credit ratings are more significant in explaining regional risks in those emerging market regions that are more prone to political instability like Eastern Europe and MENA.
Interestingly, fundamentals are insignificant determinants of regional risk in Latin America suggesting that they are still plagued by their chequered debt history and market participants are not even pricing credit risks conveyed by their economic performance. These results corroborate Beirne and Fratzscher's (2013) detection of a 'wake up' contagion in sovereign yield spreads to economic fundamentals in recent years. We extend current knowledge by
showing that the 'wake up' to fundamentals occurred via the pricing of both global and regional sovereign credit risks.
In sum, we find that the global spillover of sovereign risks was escalated by sovereign credit events occurring during the recent European sovereign debt crisis. The transmission of sovereign credit risk was reinforced by rising global risk aversion in major financial markets and by escalating debt to GDP levels around the world, as national governments provided bailouts for troubled banking sectors. On the other hand, credit event spillovers within regions depends more on economic fundamentals. These findings provide new evidence on the risk transmission mechanisms for sovereign credit contagion.
Conclusions
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This paper investigates the regional and global propagation of sovereign credit risk by distinguishing between two propagation mechanisms, "fast and furious" contagion and "slow burn" spillovers. We first examine "fast and furious" contagion through an event study to assess the immediate geographical impact of major sovereign credit events, identified as extraordinary jumps in daily sovereign CDS spreads. The resulting sovereign credit events are mostly clustered during the post-subprime and European sovereign debt crisis periods.
The findings suggest that although some sovereign credit events exert immediate effects that are global in reach, the effects of most credit events are limited to the region of origin. Fastand-furious contagion seems to be largely a regional phenomenon.
We then look at "slow burn" risk spillovers by analyzing the variations in a global risk factors extracted from a generalized principal component analysis and then construct regional risk factors as the regional averages of the residual risks in a multi-factor pricing model. These can be conceptualized as two distinct slow burn risk spillover channels to neighboring countries or to the rest of the world. Most strikingly, in separately analyzing the determinants of the most dominant global risk factors and the regional risk factors, we find that sovereign credit events became systemic problems and significantly amplified global risk factors during the recent European debt crisis. In other times, country-specific credit events only have spillover effects within the region and usually present diversification benefits for global sovereign credit portfolios. We find that U.S. financial market variables and debt to GDP levels load heavily on the global risk factors while sovereign credit ratings matter more for the residual risks in regions with greater political risks.
Figure 1. Eigenvalues for sovereign CDS spreads 2002-2013
This figure shows the average cumulative percentage of variance explained by sorted eigenvalues. The variance decomposition is calculated based on principal components extracted from a generalised principal components analysis on a group of 19 core countries with the longest history of sovereign CDS spreads over all sample years. Eigenvectors are computed and sorted from the largest to the smallest eigenvalue. We retain the first 10 general principal components to proxy global sovereign risk factors, as they account for 96.1% of cumulative eigenvalues.
Eigenvalues for sovereign CDS spreads [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] Cumulative percentage of variance explained Graph 1 % Source: Authors' calculations.
Figure 2. Rising global sovereign credit risks and credit events over time 2002-2013
This figure depicts the build-up of sovereign credit risk in the global financial system as represented by the first five principal components over time (PC1,…,PC5) alongside the credit event indicator (vertical bars) which takes a value of 1 on days when there were large jumps detected in sovereign credit spreads and zero otherwise.
Principal components and the credit events over time Graph 2
Figure 3. Time varying regional systematic risks and credit events over time [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] This figure shows the residual sovereign credit risks for each region over the period from [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] together with the credit event indicator which takes a value of 1 on days when extreme jumps in sovereign CDS spreads are detected and zero otherwise.
Regional average residuals and the credit events over time
Graph 3
Source: Authors' calculations. 2002-2013 2007-2013 2009-2013 is an indicator variable that is equal to one when there is a credit event within (outside of) the respective region. EU_crisis is an indicator variable taking a value of 1 from 2009 until the end of the sample and 0 otherwise. Sov_rating_chg are the changes in the regional average sovereign credit rating assessments made by Standard and Poors, Moodys and Fitch. Debt_GDP is the regional average ratio of each country's general government gross debt to Gross Domestic Product. Adj. R-sq are the adjusted R-squared values for the time series regressions. N denotes the number of days used in the regional regressions. P-values are reported in parentheses (*, **, *** denote significance at the 10, 5 and 1% levels, respectively).
